The acid sensing ion channel 3 (ASIC3) is critical for the development of secondary hyperalgesia as measured by mechanical stimulation of the paw following muscle insult. We designed experiments to test whether ASIC3 was necessary for the development of both primary and secondary mechanical hyperalgesia that develops after joint inflammation. We used ASIC3 À/À mice and examined the primary (response to tweezers) and secondary hyperalgesia (von-Frey filaments) that develops after joint inflammation comparing to ASIC3 +/+ mice. We also examined the localization of ASIC3 to the knee joint afferents innervating the synovium using immunohistochemical techniques before and after joint inflammation. We show that secondary mechanical hyperalgesia does not develop in ASIC3 À/À mice. However, the primary mechanical hyperalgesia of the inflamed knee joint still develops in ASIC3 À/À mice and is similar to ASIC3 +/+ mice. In knee joint synovium from ASIC3 +/+ mice without joint inflammation, ASIC3 was not localized to joint afferents that were stained with an antibody to protein gene product (PGP) 9.5 or calcitonin gene-related peptide (CGRP). ASIC3 was found, however, in synoviocytes of the knee joint of uninflamed mice. In ASIC3 +/+ mice with joint inflammation, ASIC3 co-localized with PGP 9.5 or CGRP in joint afferents innervating the synovium. We conclude that the decreased pH that occurs after inflammation would activate ASIC3 on primary afferent fibers innervating the knee joint, increasing the input to the spinal cord resulting in central sensitization manifested behaviorally as secondary hyperalgesia of the paw.
Introduction
The acid sensing ion channel 3 (ASIC3) is critical for the development of hyperalgesia to mechanical stimulation of the paw following muscle insult. Prior studies from our laboratory show that in ASIC3 À/À mice, mechanical hyperalgesia of the paw does not develop after repeated intramuscular injections of acid or after intramuscular inflammation induced by carrageenan [22, 23] . Heat hyperalgesia of the paw still develops similarly between ASIC3 À/À and ASIC3 +/+ mice after carrageenan inflammation of the muscle [23] . These studies all measured an increased nociceptive response to noxious stimuli outside the site of injury, termed secondary hyperalgesia. Prior studies measuring mechanical and heat sensitivity of the paw after inflammation of the paw, i.e. primary hyperalgesia, show that hyperalgesia still develops in ASIC3 À/À mice and is either similar or increased to that of ASIC3 +/+ mice [1, 7, 13] . We previously interpreted this as a difference between cutaneous and muscle pain models. However, one could alternatively suggest that ASIC3 plays a different role in primary and secondary hyperalgesia.
Joint inflammation is associated with both primary hyperalgesia and secondary hyperalgesia. In an animal 
